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SUPPLEMENTARY METHODS 

LD-score Regression and Multi-phenotype Analyses 

We assessed the genetic correlation between FVIII and VWF (proportion of shared 

heritability) using LD-score regression 1 using summary statistics for the European-only 

meta-analysis of FVIII and VWF (including 25,897 and 42,257 individuals respectively). 

Given the strong genetic correlation, and in order to gain statistical power, genome-wide 

autosomal data from the multi-ethnic meta-analysis for FVIII and VWF were combined using 

aSPU package2. Briefly, z-scores for each phenotype were calculated and then used to 

estimate the covariance between both phenotypes. To overcome the computational burden of 

running high number of permutations (B) in the whole GWAS dataset, we first run the whole 

dataset at B=1000, then selected those SNPs where the p-value was smaller than 0.0025 

(2.5/number of permutations), and re-run the smaller set of SNPs at increasingly higher B 

values until the limit of B=109 permutations. Since the p-values obtained with this method is 
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limited by the number of permutations, the final run of B=109 permutations limit the 

minimum p-value to 2x10-9. 

 

Proportion of variance explained 

Proportion of variance r2 explained by the associated variants was calculated using the 

formula: 

𝑟2 =
2𝑓(1 − 𝑓)𝛽2

𝑣𝑎𝑟(𝑦)
   

Where f is the effect allele frequency and β is the per-allele increment in natural log-

transformed phenotype. We calculated beta value using summary-statistics beta values from 

all participating cohorts and considering the variance, var(y), as square of the weighted mean 

of standard deviations for the log-transformed phenotype across all cohorts. In addition, we 

confirmed these values by calculating the proportion of variance explained by the top SNPs 

in every individual cohort and then summing them up, which resulted in minor differences. 

 

Putative Variants  

Putative functional SNPs for all new loci were investigated in silico using publicly available 

data from Haploreg 3 and SNiPA 4. 

 

Expression quantitative trait loci (eQTL) analysis 

The SNP with lowest p-value for each locus was selected and eQTL analysis was performed 

by checking association with nearby genes (at +/- 1Mb from the selected SNP) in the multi-

tissue expression database curated by the Johnson lab at Framingham. A list of all studies 

included in the database along with their PubMed id is included in below, and results are 

shown in Supplementary Table 3a and 3b. Results from whole blood and liver studies were 

prioritized since they have the largest sample size and come from relevant tissues. Since most 
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studies in the database were not performed using 1000G data, proxy SNPs in high LD 

(r2>0.8) and present in HapMap were selected using SNiPA and also queried.  

 

Database material: A general overview of a subset of >50 eQTL studies has been published5, 

with specific citations for >100 datasets included in the current query following here. 

 

Blood cell related eQTL studies included fresh lymphocytes6 , fresh leukocytes7, leukocyte 

samples in individuals with Celiac disease8, whole blood samples9-28, lymphoblastoid cell 

lines (LCL) derived from asthmatic children29, 30, HapMap LCL from 3 populations31, a 

separate study on HapMap CEU LCL32, additional LCL population samples33-39, 

neutrophils40, 41, CD19+ B cells42, primary PHA-stimulated T cells36, 39, CD4+ T cells43, 

peripheral blood monocytes33, 42, 44-47, long non-coding RNAs in monocytes48 and CD14+ 

monocytes before and after stimulation with LPS or interferon-gamma49, CD11+ dendritic 

cells before and after Mycobacterium tuberculosis infection50  and a separate study of 

dendritic cells before or after stimulation with LPS, influenza or interferon-beta51. Micro-

RNA QTLs52, 53, DNase-I QTLs54, histone acetylation QTLs55, and ribosomal occupancy 

QTLs56 were also queried for LCL. Splicing QTLs57 and micro-RNA QTLs58 were queried in 

whole blood.  

 

Non-blood cell tissue eQTLs searched included omental and subcutaneous adipose11, 22, 28, 37, 

59, visceral fat11, stomach59, endometrial carcinomas60, ER+ and ER- breast cancer tumor 

cells61, liver11, 59, 62-65, osteoblasts66, intestine67 and normal and cancerous colon68, 69, skeletal 

muscle11, 70, breast tissue (normal and cancer)71, 72, lung22, 73-76, skin22, 33, 37, 77, primary 

fibroblasts36, 39, 78, sputum79, pancreatic islet cells80, prostate81, rectal mucosa82, arterial wall11 

and heart tissue from left ventricles22, 83 and left and right atria84. Micro-RNA QTLs were 
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also queried for gluteal and abdominal adipose85 and liver86 . Methylation QTLs were queried 

in pancreatic islet cells87. Further mRNA and micro-RNA QTLs were queried from ER+ 

invasive breast cancer samples, colon-, kidney renal clear-, lung- and prostate-

adenocarcinoma samples88. 

 

Brain eQTL studies included brain cortex10, 47, 89-91, cerebellar cortex92, cerebellum90, 93-96, 

frontal cortex92, 94, 96, gliomas97, hippocampus92, 94, inferior olivary nucleus (from medulla), 

intralobular white matter, and occipital cortex 92, parietal lobe95, pons96, pre-frontal cortex93, 

94, 98, 99, putamen (at the level of anterior commissure)92, substantia nigra92, temporal cortex90, 

92, 94, 96, thalamus and visual cortex 94. 

 

Additional eQTL data was integrated from online sources including ScanDB, the Broad 

Institute GTEx Portal, and the Pritchard Lab (eqtl.uchicago.edu). Cerebellum, parietal lobe 

and liver eQTL data was downloaded from ScanDB and cis-eQTLs were limited to those 

with P-value < 10-6 and trans-eQTLs with P-value <5x10-8. Results for GTEx Analysis V4 

for 13 tissues were downloaded from the GTEx Portal and then additionally filtered as 

described below [www.gtexportal.org: thyroid, leg skin (sun exposed), tibial nerve, aortic 

artery, tibial artery, skeletal muscle, esophagus mucosa, esophagus muscularis, lung, heart 

(left ventricle), stomach, whole blood, and subcutaneous adipose22 . Splicing QTL (sQTL) 

results generated with sQTLseeker with false discovery rate P-value ≤0.05 were retained. For 

all gene-level eQTLs, if at least 1 SNP passed the tissue-specific empirical threshold in 

GTEx, the best SNP for that eQTL was always retained. All gene-level eQTL SNPs with P-

value < 1.67x10-11 were also retained, reflecting a global threshold correction of P-value 

=0.05/(30,000 genes x 1,000,000 tests).  

 

file:///E:/BACKUPs/EXPRESSION/FunctionalSNPs%20-%20eQTL%20DB/LOOKUP%20Results/GENERAL%20METHODS%20ETC/www.gtexportal.org
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Pathway analyses 

We used DEPICT (Data-driven Expression-Prioritized Integration for Complex Traits) 100 to 

infer genes and pathways that were enriched by variants associated with plasma FVIII and 

VWF. All independent SNPs (defined with r2< 0.95 in every 500 Kb region, using 1000G-

v3_GIANT reference data downloaded from 

http://csg.sph.umich.edu/abecasis/mach/download/1000G.2012-03-14.html) with p-value < 

10-5 from the European-specific analysis were used as input for the pathway analysis, as 

recommended in the pipe-line.  

 

Mendelian Randomization 

The final variants composing instrumental variables (IV) for FVIII and VWF are listed in 

Supplementary Table 2a. We conducted MR-Egger regressions 101 and weighted median 

estimates (WME ) 102 to diagnose whether the instrumental variables for the main analysis 

estimates were valid. To avoid bias due to pleiotropic effect in MR, we visually examined the 

causal effect estimates produced by each of the individual variants using scatter plots, funnel 

plots, and forest plots (Supplementary Figure 2), and calculated heterogeneity statistics.103 

This allowed us to select IV as follows: first, we removed the ABO and HLA loci, which 

showed known effects with multiple CVD related traits; second, we further removed the 

DABI2P locus for IV of VWF, which was suggested to be an outliner in the heterogeneity 

test for IVW estimate of VWF effect on CAD; third, we also tested the directional 

pleiotropic effect using the Egger regression, but no locus was suggested further 

removed in this step (Supplementary Table 4). 

For the multivariate MR approach to test the causal association of FVIII independent of 

VWF, we used all loci associated with at least one of FVIII and VWF after exclusion 

strategies. If different sentinel SNPs were reported for FVIII and VWF in the same locus (but 
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in LD with each other), then a random SNP was selected from these two to represent the 

locus.   

 

STUDY DESCRIPTIONS 

The Age, Gene/Environment Susceptibility-Reykjavik Study (AGES-Reykjavik) was 

initiated in 2002. AGES-Reykjavik was designed to examine risk factors, including 

genetic susceptibility and gene/environment interaction, in relation to disease and 

disability in old age 104. The AGES-Reykjavik sample is drawn from an established 

population-based cohort, the Reykjavik Study. This cohort of men and women born 

between 1907 and 1935 has been followed in Iceland since 1967 by the Icelandic Heart 

Association. The concentration of von Willebrand factor was determined by means of a 

sensitive enzyme immunoassay 105. 

 

The Atherosclerosis Risk in Communities (ARIC) study has been described in detail 

previously 106. Men and women aged 45-64 years at baseline were recruited from four 

communities: Forsyth County, North Carolina; Jackson, Mississippi; Minneapolis, 

Minnesota; and Washington County, Maryland. A total of 15,792 individuals, predominantly 

White and African American, participated in the baseline examination in 1987-1989, with 

three additional triennial follow-up examinations and a fifth exam in 2011-2013, and a sixth 

exam in 2016-2017. FVIII activities was measured using a clotting assay (% activity) while 

VWF antigen was measured using ELISA (% antigen) 107, 108 in plasma samples obtained at 

the baseline examination. 

 

The British 1958 birth cohort (B58C) is a national population sample followed 

periodically from birth. At age 44-45 years, 9377 cohort members were examined by a 



 8 

research nurse in the home as described previously and non-fasting blood samples were 

collected with permission for DNA extraction and creation of immortalised cell cultures 

109. DNA samples from unrelated subjects of white ethnicity, with nationwide geographic 

coverage, were genotyped either by the Wellcome Trust Case Control Consortium 

(WTCCC), the Type 1 Diabetes Genetics Consortium, or the GABRIEL consortium 110-112. 

Details of the blood collection, VWF measurement and covariate adjustment have been 

described elsewhere 113. In brief, VWF antigen was measured by ELISA assays that used a 

double-antibody sandwich (DAKO, Copenhagen, Denmark). The standard curve was 

constructed using the 9th British standard for Blood Coagulation Factors from the 

National Institute for Biological Standards and Controls (NIBSC), South Mimms, 

Herefordshire UK, and the results were expressed as International units/decilitre (IU/dl). 

As a control, the pooled plasma of 20 healthy middle-aged persons was run on each 

ELISA plate. The intra-assay CV was 6%, the inter-assay CV was 8%, and reference range 

was 50 to 200 IU/dl. Measurements were adjusted for sex, laboratory batch, time of day, 

month of examination, and postal delay. Adjustment for age was not required as all 

subjects were aged 44-45 years. Use of anticoagulant therapy was a contraindication to 

blood sampling. Valid VWF measurements were available for 6093 (93.9%) of the 6491 

subjects with genotype data.  

 

The Coronary Artery Risk Development in Young Adults (CARDIA) study is a 

prospective multicenter study with 5115 Caucasian and African American participants ages 

18-30 years at baseline, recruited from four centers. The recruitment was done from the total 

community in Birmingham, AL, from selected census tracts in Chicago, IL and Minneapolis, 

MN; and from the Kaiser Permanente health plan membership in Oakland, CA. The details of 

the study design for the CARDIA study have been published before 114. Nine examinations 



 9 

have been completed since the baseline examination in 1985–1986, with follow-up 

examinations 2, 5, 7, 10, 15, 20, 25, and 30 years after baseline. Coagulation FVIII and VWF 

were measured in plasma citrate 115. FVIII coagulant activities were assayed by a one-stage 

system with reagents from Pacific Hemostasis and George King Biomedical, Inc. The 

standard curve was prepared by using universal reference plasma from Curtin Matheson 

Scientific and the results calculated as a percentage of standard with the data management 

system of the MLAElectra 800. von Willebrand antigen was measured by an enzyme-linked 

immunosorbent assay obtained from American Bioproducts Co 116. 

 

The Cardiovascular Health Study (CHS) is a population-based cohort study of risk factors 

for coronary heart disease and stroke in adults ≥65 years conducted across four field centers 

117. The original predominantly European -ancestry cohort of 5,201 persons was recruited in 

1989-1990 from random samples of the Medicare eligibility lists; subsequently, an additional 

predominantly African-American cohort of 687 persons were enrolled for a total sample of 

5,888. Blood samples were drawn from all participants at their baseline examination and 

DNA was subsequently extracted from available samples. Genotyping was performed at the 

General Clinical Research Center’s Phenotyping/Genotyping Laboratory at Cedars-Sinai 

among CHS participants who consented to genetic testing and had DNA available using the 

Illumina 370CNV BeadChip system (for European ancestry participants, in 2007) or the 

Illumina HumanOmni1-Quad_v1 BeadChip system (for African-American participants, in 

2010). CHS was approved by institutional review committees at each field center. 

Participants included in the present analyses had available DNA and gave informed consent 

including consent to use of genetic information for the study of cardiovascular disease. FVIII 

activity determined by using factor VIII-deficient plasma (Organon-Teknika) and partial 

thromboplastin (Organon-Teknika) 118. Unassayed pooled normal plasma (George King 
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Biomedical, Overland Park, KS, USA) was used as the standard and calibrated with the 

World Health Organization reference plasma for both assays. Activity measured using Coag-

A-Mate X2 (Organon-Teknika). Values were expressed as percentage of the standard. The 

intra-assay CV was 12.6% and inter-assay CV was 13.8%. No reference range available. 

 

The CROATIA-Vis study, Croatia, is a family-based, cross-sectional study in the isolated 

island of Vis that included 1,056 examinees aged 18-93. Blood samples were collected in 

2003 and 2004 along with many clinical and biochemical measures and lifestyle and health 

questionnaires. The VWF antigen was measured by ELISA assays that used a double-

antibody sandwich (DAKO, Copenhagen, Denmark).  

 

The Framingham Heart Study (FHS) was started in 1948 with 5,209 randomly 

ascertained participants from Framingham, Massachusetts, US, who had undergone 

biannual examinations to investigate cardiovascular disease and its risk factors. In 1971, 

the Offspring cohort (comprising 5,124 children of the original cohort and the children's 

spouses) and in 2002, the Third Generation (consisting of 4,095 children of the Offspring 

cohort) were recruited. FHS participants in this study are of European ancestry. The 

methods of recruitment and data collection for the Offspring and Third Generation cohorts 

have been described elsewhere 119. Von Willebrand factor was assessed using ELISA at 

exam 5 (1991-1995) in the Offspring cohort. In our laboratory, the intra-assay coefficient 

of variation was 8.8%. No reference range is available 120.  

 

The Genes and Blood-Clotting Study (GABC) consists of a cohort of 1,150 healthy siblings 

recruited from the University of Michigan, Ann Arbor, between June 26, 2006 and January 

30, 2009. Participants were between the ages of 14 and 35 y, and had at least one eligible 
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healthy sibling. Subjects who indicated that they were pregnant, had a known bleeding or 

blood-clotting disorder, or any illness requiring regular medical care were excluded. All 

participants provided informed consent. Subjects completed an online phenotyping survey 

and donated a blood sample for DNA extraction and plasma biochemical phenotyping. VWF 

levels were determined at the University of Michigan using a custom AlphaLISA™ assay 

(Perkin-Elmer), which utilized a polyclonal anti-von Willebrand factor antibody from DAKO 

Cytomation. 

 

The GAIT (Genetic Analysis of Idiopathic Thrombophilia) project is a family based study 

where 935 subjects in 35 extended pedigrees were collected. To be included in the study, a 

family was required to have at least 10 living individuals in 3 or more generations. Families 

were selected through a proband with idiopathic thrombophilia, which was defined as 

recurrent thrombotic events (at least one of which was spontaneous), a single spontaneous 

thrombotic episode plus a first-degree relative also affected, or onset of thrombosis before 

age 45. Thrombosis in these probands was considered idiopathic when biological causes as 

antithrombin deficiency, protein S and C deficiencies, activated protein C resistance, 

plasminogen deficiency, heparin cofactor II deficiency, Factor V Leiden, dysfibrogenemia, 

lupus anticoagulant and antiphospholipid antibodies, were excluded. Subjects were 

interviewed by a physician to determine their health and reproductive history, current 

medications, alcohol consumption, use of sex hormones (oral contraceptives or hormonal 

replacement therapy) and their smoking history. The study was performed according to the 

Declaration of Helsinki. All procedures of the study were reviewed by the Institutional 

Review Board of the Hospital de la Santa Creu i Sant Pau, Barcelona, Spain. Adult subjects 

gave informed consent for themselves and for their minor children. Coagulation factors were 

measured in platelet-poor citrated plasma 121. Coagulation FVIII was assayed with deficient 
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plasma from Diagnostica Stago (Asnieres). von Willebrand factor was measured by an 

ELISA method with antibodies from Dako. To reduce measurement error, assays were 

performed in duplicate, and the average value was calculated for each person. Intra-assay and 

interassay coefficients of variation were generally estimated to be between 2% and 6%. 

  

GeneSTAR (Genetic Study of Atherosclerosis Risk) is an ongoing prospective family 

study begun in 1983 to explore the causes of early-onset cardiovascular disease. Probands 

with an early-onset coronary disease event prior to 60 years of age were identified at the 

time of hospitalization in any of 10 Baltimore area hospitals. Their apparently healthy 30-

59 year old siblings without known CAD were initially recruited and screened between 

1983 and 2006; offspring of the siblings and probands, as well as the co-parent of these 

offspring, were recruited and assessed between 2003 and 2006. In this study, European 

and African American participants with both genotyping with the Illumina 

Human1Mv1_C chip and measured VWF were included. Levels of VWF were measured 

using ELISA at the University of Maryland Cytokine Laboratory. 

  

The Ludwigshafen Risk and Cardiovascular Health (LURIC) study is a monocentric 

hospital based prospective study including 3316 individuals referred for coronary 

angiography recruited in the Ludwigshafen Cardiac Center, southwestern Germany from 

1997 – 2000. Clinical indications for angiography were chest pain or a positive non-invasive 

stress test suggestive of myocardial ischemia. To limit clinical heterogeneity, individuals 

suffering from acute illnesses other than acute coronary syndrome, chronic non-cardiac 

diseases and a history of malignancy within the five past years were excluded. All 

participants were of European ancestry and completed a detailed questionnaire which 

gathered information on medical history, clinical, and lifestyle factors. Study protocols were 
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approved by the ethics committee of the "Landesärztekammer Rheinland-Pfalz" and the study 

was conducted in accordance with the "Declaration of Helsinki”. Informed written consent 

was obtained from all participants. Coronary heart disease at baseline was defined as the 

presence of a visible luminal narrowing (>50% stenosis) in at least one of 15 coronary 

segments according to the classification of the American Heart Association. Fasting blood 

samples were obtained by venipuncture in the early morning and stored for later analyses. 

Coagulation FVIII and VWF were measured in plasma using methods previously described 

122. For this study a subset of 3061 Samples were used that had been genotyped on an 

Affymetrix 6.0 array.  

 

The MARseille THrombosis Association (MARTHA) project has already been extensively 

123. It is composed of unrelated subjects of European origin, with the majority being of 

French ancestry, consecutively recruited at the Thrombophilia center of La Timone hospital 

(Marseille, France) between January 1994 and October 2012. All patients had a documented 

history of VT and free of well characterized genetic risk factors including AT, PC, or PS 

deficiency, homozygosity for FV Leiden or FII 20210A, and lupus anticoagulant. They were 

interviewed by a physician on their medical history, which emphasized manifestations of 

deep vein thrombosis and pulmonary embolism using a standardized questionnaire. The 

thrombotic events were confirmed by venography, Doppler ultrasound, spiral computed 

tomographic scanning angiography, and/or ventilation/perfusion lung scan. Hemostasis-

related parameters were centrally performed using the Star automate and commercially 

available kits and reagents from Diagnostica Stago (Asniéres, France) including the 

corresponding normal and pathological control plasmas and standard plasmas. FVIII and 

VWF levels are respectively measured by VIII:C using human FVIII-deficient plasma in a 1-

stage factor assay and by STA LIATEST VWF (Diagnostica Stago) on Star automate. They 
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were measured at least 3 months after the most recent VT event to minimize the effect of the 

acute phase 124. From the 1542 MARTHA participants with GWAS data, 727 and 877 were 

included for the present analyses on FVIII and VWF levels.  

  

The Multiple Environmental and Genetic Assessment of risk factors for venous 

thrombosis (MEGA) study is a large population-based case-control study 125. Data 

collection and ascertainment of venous thrombotic events have been previously described 

in detail. In short, patients with a first deep vein thrombosis or pulmonary embolism were 

recruited at six anticoagulation clinics in the Netherlands between 1999 and 2004. The 

diagnosis of a deep vein thrombosis was based on compression ultrasonography, whereas 

a pulmonary embolism was confirmed by perfusion and ventilation scintigraphy, helical 

computed tomography or pulmonary angiography. Blood samples were taken at least 3 

months after discontinuation of vitamin K antagonist treatment, unless patients were still 

receiving anticoagulant therapy one year after their VT event. For the present analyses, 

patients who were still receiving anticoagulant treatment at the time of blood collection 

were excluded. Factor VIII activity levels were measured with a mechanical clot detection 

method on an STA-R coagulation analyzer (Diagnostica Stago, Asnieres, France), whereas 

von Willebrand factor antigen levels were measured with the immunoturbidimetric 

method using the STA liatest kit (rabbit anti-human von Willebrand factor antibodies).  

For genome-wide genotyping with the Illumina Human660-Quad Beadchip, we sampled 

1,499 patients with a first episode of VT. Patients with a cancer diagnosis were excluded. 

Patients with genotyping success lower than 95% were excluded from the analyses as were 

patients showing discrepancies between their reported and genotypic sex. Individuals 

demonstrating a too high or low level of heterozygosity, close relatedness or non-

European ancestry were also excluded. Variants showing significant (P-value <1x10−6) 
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deviation from HWE, with MAF less than 1%, and with genotyping call rate <98% were 

filtered out. After quality-control, Imputation to the 1000 Genomes population reference 

(Phase1 March 2012 release) was performed using IMPUTE2 software. Association 

analyses were conducted with the score test as implemented in SNPTEST, adjusting for 

age, sex, and, the first three principal components.  

 

The Multi-Ethnic Study of Atherosclerosis (MESA) is a study of the characteristics of 

subclinical cardiovascular disease and the risk factors that predict progression to clinically 

overt cardiovascular disease or progression of the subclinical disease126. MESA consisted of a 

diverse, population-based sample of an initial 6,814 asymptomatic men and women aged 45-

84. 38 percent of the recruited participants were white, 28 percent African American, 22 

percent Hispanic, and 12 percent Asian, predominantly of Chinese descent. Participants were 

recruited from six field centers across the United States: Wake Forest University, Columbia 

University, Johns Hopkins University, University of Minnesota, Northwestern University and 

University of California - Los Angeles. The first examination took place over two years, from 

July 2000 - July 2002. Only individuals without clinical CVD were eligible. Each participant 

received an extensive physical exam and determination of coronary calcification, ventricular 

mass and function, flow-mediated endothelial vasodilation, carotid intimal-medial wall 

thickness and presence of echogenic lucencies in the carotid artery, lower extremity vascular 

insufficiency, arterial wave forms, electrocardiographic (ECG) measures, standard coronary 

risk factors, sociodemographic factors, lifestyle factors, and psychosocial factors. It was 

followed by four examination periods that were 17-20 months in length, and a sixth exam is 

currently taking place. Factor VIII levels were determined by measuring the clot time of a 

sample in factor VIII deficient plasma in the presence of activators utilizing the Sta-R 

analyzer (STA-Deficient VIII; Diagnostica Stago, Parsippany, NJ). The assay was performed 
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at the Laboratory for Clinical Biochemistry Research (University of Vermont, Burlington, 

VT). Results are given as percent factor VIII. The normal plasma range of factor VIII in 

healthy adults ranges from 60-150%. The analytical coefficient of variation for the factor 

VIII assay was 10%. von Willebrand factor (VWF) was measured by immunoturbidimetric 

assay on the Sta-R analyzer (liatest VWF; Diagnostica Stago, Parsippany, NJ). The assay 

utilizes latex particles to which specific antibodies have been attached. In the presence of 

antigen (VWF), the particles agglutinate to form aggregates, which absorb more light. This 

increase in absorbance is proportional to the VWF present in the test sample. This assay was 

performed at the Laboratory for Clinical Biochemistry Research (University of Vermont, 

Burlington, VT). The results are presented as percent VWF. The expected range in healthy 

adults is 50-160%. Intra- and inter-assay analytical coefficients of variation were 3.7% and 

4.5%, respectively. 

 

The Orkney Complex Disease Study (ORCADES) is a family-based, cross-sectional 

study in the isolated Scottish archipelago of Orkney. Genetic diversity in this population is 

decreased compared to Mainland Scotland, consistent with the high levels of endogamy 

historically.  Data for participants aged 18-100 years, from a subgroup of ten islands, were 

used for this analysis. Fasting blood samples were collected and over 300 health-related 

phenotypes and environmental exposures were measured in each individual. All 

participants gave informed consent and the study was approved by Research Ethics 

Committees in Orkney and Aberdeen. Subjects with self-reported non-European ancestry 

were excluded. The VWF antigen was measured by ELISA assays that used a double-

antibody sandwich (DAKO, Copenhagen, Denmark). 

 

The PROspective Study of Pravastatin in the Elderly at Risk (PROSPER) was a 
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prospective multicenter randomized placebo-controlled trial to assess whether treatment 

with pravastatin diminishes the risk of major vascular events in elderly. Between 

December 1997 and May 1999, subjects were enrolled in Scotland (Glasgow), Ireland 

(Cork), and the Netherlands (Leiden). Men and women aged 70-82 years were recruited if 

they had pre-existing vascular disease or increased risk of such disease because of 

smoking, hypertension, or diabetes. A total number of 5,804 subjects were randomly 

assigned to pravastatin or placebo. A large number of prospective tests were performed 

including Biobank tests and cognitive function measurements. A whole genome wide 

screening has been performed in the sequential PHASE project with the use of the 

Illumina 660K beadchip. Of 5,763 subjects DNA was available for genotyping. 

Genotyping was performed with the Illumina 660K beadchip, after QC (call rate <95%) 

5,244 subjects and 557,192 SNPs were left for analysis. Imputation was based on the 

March 2012 1000G release using the IMPUTE2 imputation software. For this study, 4927 

PROSPER participants with data on VWF levels in citrate (ELISA) were analyzed.   

 

The Rotterdam Study (RS-I and RS-II) is a prospective, population-based cohort study of 

determinants of several chronic diseases in older adults 127. RS-I comprised 7,983 inhabitants 

of Ommoord, a district of Rotterdam in the Netherlands, who were 55 years or over. The 

baseline examination took place between 1990 and 1993. In 1999, the cohort was extended to 

include 3011 inhabitants who reached the age of 55 years after the baseline examination and 

persons aged 55 years or older who migrated into the research area (RS-II). Subjects are of 

European ancestry based on their self-report. Factor VIII activity was measured with a one-

stage clotting assay by using a mixture of micronized silica and phospholipids (Platelin LS, 

Biomerieux) and factor VIII-deficient plasma (Biopool). The plasma concentrations were 

expressed as percentage activity by relating the clotting time to a calibration curve 
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constructed of a standardized control plasma. As a control, the pooled plasma of 50 healthy 

middle-aged persons was used and three control samples were run with each batch of study 

samples. The intra-assay CV was 2.9%, the inter-assay CV was 5.2%, and the reference range 

was 0.70-1.40 U/ml. Von Willebrand factor antigen was measured with an in-house ELISA 

with polyclonal rabbit anti-human VWF antibodies (DAKO). The intra-assay CV was 1.9%, 

inter-assay CV was 6.3%, and the reference range was 0.60-1.40 U/ml. 

 

The Trinity Student Study (TSS) consists of a cohort of 2,524 healthy, ethnically Irish 

individuals, attending the University of Dublin, Trinity College, with ages between 18 and 28 

years, recruited over one academic year in 2003–2004. Ethical approval was obtained from 

the Dublin Federated Hospitals Research Ethics Committee, which is affiliated with the 

Trinity College, and reviewed by the Office of Human Subjects Research at the National 

Institutes of Health. Written informed consent was obtained from participants before 

recruitment. VWF levels were determined at the University of Michigan using a custom 

AlphaLISA™ assay (Perkin-Elmer), which utilized a polyclonal anti-von Willebrand factor 

antibody from DAKO Cytomation. 
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Supplemental Figure S1a: Regional plot of PDHB, PXK, and KCTD6 loci for FVIII (top) and 
VWF (bottom) phenotypes  
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Supplemental Figure S1b: Regional plot of SLC39A8 locus for FVIII (top) and VWF 
(bottom) phenotypes in EU only 
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Supplemental Figure S1c: Regional plot of FCHO2, TMEM171, and TNPO1 loci for FVIII 
(top) and VWF (bottom) phenotypes  
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Supplemental Figure S1d: Regional plot of HLA locus for FVIII (top) and VWF (bottom) 
phenotypes 
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Supplemental Figure S1e: Regional plot of GIMAP7 and GIMAP4 loci for FVIII (top) and 
VWF (bottom) phenotypes 
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Supplemental Figure S1f: Regional plot of SOX17 and RP1 loci for FVIII (top) and VWF 
(bottom) phenotypes 
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Supplemental Figure S1g: Regional plot of OR13C5 and NIPSNAP loci for FVIII (top) and 
VWF (bottom) phenotypes 
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Supplemental Figure S1h: Regional plot of DAB2IP locus for FVIII (top) and VWF 
(bottom) phenotypes 
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Supplemental Figure S1i: Regional plot of LINC00583 and NFIB loci for FVIII (top) and 
VWF (bottom) phenotypes 
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Supplemental Figure S1j: Regional plot of ST3GAL4 locus for FVIII (top) and VWF 
(bottom) phenotypes 
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Supplemental Figure S1k: Regional plot of C2CD4B locus for FVIII (top) and VWF 
(bottom) phenotypes 
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Supplemental Figure S1l: Regional plot of RAB5C and KAT2A loci for FVIII-VWF 
phenotype 

 
 
  



 50 

Supplemental Figure S1m: Regional plot of RPL3, TAB1, SYNGR1, and PDGB loci for FVIII 
(top) and VWF (bottom) phenotypes 
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Supplemental Figure S1n: Regional plot of ARSA locus for FVIII-VWF phenotype 
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Supplemental Figure S2: Scatter plots for the genetic associations between FVIII and 
VWF phenotypes and cardiovascular events: (a) coronary artery disease; (b) ischemic 
stroke; and (c) venous thromboembolism. Plots before removing outliers. 
 
(a)  
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(b)  
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Supplemental Figure S3: Figure shows the hypothesized effect of the genes found in the present study in relation to the possible 
regulatory points in VWF synthesis and secretion from endothelial cells. The specific regulatory point suggestion is based on previous 
literature evidence. Of note, VWF clearance or regulation in platelets were not studied in our in vitro first-pass analyses. 
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on or 
Heal th and Gen omi cs , U ni vers it y of Ca mb ri dg e, U K 

 
30 N eu r ovas cu la r R es ear ch La b orat or y, Va ll d ' Heb r on Ins ti tu t of R es ea r ch , N eu r ol og y 
a nd 
Medi cin e D epar tm ents -U ni ver si tat Au tò n oma d e Ba r cel ona, Va ll d ’ Hebr ón Hos pi tal , Ba 
r cel ona, 
Spa in 

 
31 St r ok e Ph ar ma cog en om i cs and Gen et i cs, F un da ci o D ocèn cia i R ecer ca Mut 
ua Ter r assa, Ter r assa, S pai n 

 
32 C hi ld r en 's R es ea r ch I nst it ut e, C hi ld r en 's N at i on al M edi ca l C ent er , Was hi ng t on , DC, 
US A 

 
33 C ent er for Tr ansl at i on al S ci en ce, Geor g e Was hi ng t on Un i vers it y, Wash ing t on, DC, U 
SA 

 
34 D i visi on of Pr even t i ve M ed i ci n e, Br ig ham an d W om en's Hos pi tal , Bost on, MA, U SA 

 
35 Har va rd M edi cal S ch ool , Bos t on, MA, U SA 

 
36 C ent er for Pub li c Hea l th Gen om i cs, D ep ar tm ent of Pub li c Heal th S ci en ces, Un i versi t 
y o f 
Vi rgi ni a, C ha rl ot t es vil l e, VA , U SA 

 
37 D epa rt m ent o f N eur ol og y, Un i versi t y o f Ma r yl a nd S ch ool of M ed i ci n e and Ba lt im 
or e VAMC , Ba lt im or e, M D, US A 

 
38 D epa rt m ents o f M ed i cin e, P ed iat r i cs a nd P opu lat i on Hea lth S ci en ce, Un i vers it y of 
Miss issip pi 
Medi ca l C ent er , Ja cks on, M S, U SA 

 
39 Ins ti tu t e of Ca rd i ovas cu la r R es ea r ch, R oya l Hol l ow a y U ni vers it y of Lon d on, U K & 
As h for d and S t P et ers Hos pi tal , Su r r ey U K 

 
40 D epa rt m ent o f Ps yc h ia tr y, Th e Hop e C en t er Pr og ra m on P r ot ein Agg r egat i on a nd 
Neu r od eg en er at i on ( HP AN ),Was hi ng t on Un i vers it y, S ch ool of M ed i ci n e, S t. Lou is, MO, 
U SA 

 
41 D epa rt m ent o f D evel op m en tal Bi ol og y, Wash ing t on Uni vers it y S ch ool of M ed i ci n e, 
S t. Lou is, MO, U SA 

 
42 N I HR Bl ood a nd Tra nsp lan t R es ea r ch U ni t in D on or Hea lth an d Gen omi cs, D epa r tm 
ent of 
Pub li c Heal th and P r ima r y Ca r e, Un i vers it y of Cam br id g e, C am br id g e, U K 

 
43 W el l com e Tr us t San g er Inst i tut e, W el l com e Tr us t Gen om e Ca mp us, Hi n xt on , Cam br 
id g e, U K 
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44 Br it ish Hea rt F oun dat i on, Cam br id g e C ent r e of E xc ell en ce, D epa rt m en t of 
M ed i ci n e, Uni vers it y of Ca mb ri dg e, Ca mb ri dg e, U K 

 
45 D epa rt m ent o f M ed i ca l Gen eti cs , U ni ver si t y M edi ca l C ent er Ut r echt, U tr ech t, N et h 
erla nds 

 
46 D epa rt m ent o f Ep id emi ol og y, J ul ius C ent er for Heal th S ci en ces an d P ri mar y C ar e, U 
ni ver si t y 
Medi ca l C ent er Ut r echt , Ut r ech t, N eth er lands 

 
47 Bost on Un i versi t y S ch ool of Pu bl i c Heal th , Bos t on, MA, U SA 

 
48 F ram in gha m Hear t St ud y, F ram in gha m, MA, U SA 

 
49 D epa rt m ent o f Im mun ol og y, Gen eti cs a nd Pa th ol og y and S ci en ce for Li fe La b orat or 
y, Up psal a 
Uni vers it y, Up psal a, Sw ed en 

 
50 D epa rt m ent o f Gen et i cs, U ni vers it y of N or th C ar ol i na, C hap el Hi ll , NC , USA 

 
51 D epa rt m ent o f N eur ol og y a nd S tr ok e C en t er, Bas el Uni vers it y Hosp it al, S wi t zerla nd 

 
52 N eu r or eh ab il ita ti on Un it , U ni vers it y a nd Un i vers it y Cent er f or M ed i ci n e of A gin g a 
nd 
Rehab il ita ti on Bas el , F eli x Pla tt er Hos pi tal , Bas el, S wi t zerla nd 

 
53 D epa rt m ent o f N eur ol og y, Yal e U ni vers it y S ch ool o f M edi cin e, N ew Ha ven, C T, USA 

 
54 P r og ra m in M ed i cal an d P opul at i on Gen et i cs, Th e Br oa d In s ti tu t e of Ha r va r 
d an d M I T, Camb ri dg e, MA , U SA 

 
55 D epa rt m ent o f N eur ol og y, J oh ns Hopk ins Un i vers it y S ch ool of M edi cin e, Bal ti 
m or e, MD, USA 

 
56 N eu r os ci en ce Ins ti tu t e, S F M edi cal C en t er, Tr en t on, NJ, US A 

 
57 I celan di c Hea r t Ass ocia ti on R es ea r ch Inst it ut e, Kop a vog ur , I celan d 

 
58 U ni ver si t y o f I celand , Fa cul t y o f M edi cin e, R e yk ja vik, I cela nd 

 
59 D epa rt m ent o f M ed i ca l S ci en ces , M ol ecula r E pi d em i ol og y a nd S ci en ce for Li fe 
Lab ora t or y, Uppsa la Uni ver si t y, U ppsa la, S w ed en 

 
60 D i visi on of Pu bl i c Heal th S ci en ces, F r ed Hut chi ns on Can cer R es ea r ch C ent er, S 
eat tl e, W A, USA 

 
61 La b orat or y of E p id emi ol og y an d P op ul at i on S ci en ce, Na ti ona l Ins ti tu t e on Ag ing , 
Nat i onal 
Ins ti tu t es of Hea lt h, Bet h esda , MD , U SA 

 
62 D epa rt m ent o f N eur ol og y, Le eds Gen era l In fi r ma r y, Leeds Tea ch ing Hos p i tals 
N HS Tr us t, Leed s, U K 

 
63 N at i on al I nst it ut e for Hea l th a nd W el fa r e, Helsi nk i, Fi nla nd 

 
64 F IMM - Ins ti tu t e for M ol ecul ar M ed i ci n e F inl and , H elsi nki , Fi nla nd 
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65 D epa rt m ent o f Ep id emi ol og y, U ni ver si t y o f Was hi n gt on, S ea tt l e, WA , U SA 

 
66 Pu bl i c Heal th S t r eam , Hun t er M edi ca l R es ea r ch I nst itu t e, N ew La mbt on , A ust ra lia 

 
67 Fa cul t y o f Heal th a nd M ed i ci n e, Un i vers it y of N ew castl e, N ew cas tl e, A ust ra lia 

 
68 S ch ool of P ub li c Hea lt h, Un i versi t y o f Ala bama a t Bir mi ng ham , Bir mi ng ham , A L, U 
SA 

 
69 D epa rt m ent o f Bi ost at ist i cal S ci en ces, Wak e F or est S ch ool of M edi ci n e, Wi nst on -
Sa l em, NC, USA 

 
70 A fl a c Can cer and Bl ood D is ord er C en t er, D epa r tm ent of P ed iat ri cs, E m or y Un i vers 
it y S ch ool of M ed i ci n e, At lan ta , GA , US A 

 
71 D epa rt m ent o f M ed i cin e, D i visi on o f Ca rd i ovas cu la r M edi cin e, Sta n for d Un i versi t y 
S ch ool of 
Medi cin e, CA , USA 

 
72 D epa rt m ent o f M ed i ca l S ci en ces , M ol ecula r E pi d em i ol og y a nd S ci en ce for Li fe 
Lab ora t or y, Uppsa la Uni ver si t y, U ppsa la, S w ed en 

 
73 Ep id em i ol og y, S ch ool of P ub li c Heal th, Un i vers it y of Ala ba ma a t Bir m ing ham , U SA 

 
74 Br own F oun dat i on Ins ti tu t e of M ol ecu la r M edi cin e, Uni vers it y of Texas Hea lt h S ci 
en ce C en t er at Hous t on , Hous t on, TX , US A 

 
75 N eu r ovas cu la r R es ear ch Gr oup (N EUV AS ), N eur ol o g y D epa rt m ent, Inst it ut Hos pi 
ta l d el Ma r d' In vest iga ció Mèd i ca, U ni ver s ita t Au tòn oma d e Ba r cel ona, Ba r cel ona , 
Spa in 

 
76 D epa rt m ent o f Pha rm a coth erap y a nd Tra nsla ti ona l R es ea r ch a nd C en t er for 
Pha rm a cog en om i cs, Un i versi t y o f Fl or id a, C ol l eg e of P har ma cy, Gai n es vil l e, F L, U SA 

 
77 D i visi on of Ca rd i ovas cu la r M edi cin e, C ol l eg e of M e di cin e, U ni vers it y of F l or ida, Ga 
in es vi ll e, F L, US A 

 
78 D epa rt m ent o f Ca rd i ol og y, Lei d en Un i vers it y M ed i cal C ent er, Lei d en , th e N eth erl 
ands 

 
79 P r og ra m in Bi oin f or mat i cs and Int eg rat i ve Gen omi cs, Ha r va r d M edi ca l S ch ool , 
Bos t on , MA , USA 

 
80 D epa rt m ent o f Bi ol og y, Eas t C ar ol ina Un i vers it y, G r een vi ll e, NC, US A 

 
81 C ent er for Hea lt h Disp ar it i es, East Ca r olin a U ni vers it y, Gr een vil l e, NC , U SA 

 
82 U ni ver si t y o f C in cinn at i C ol l eg e of M edi cin e, C in ci nnat i, O H, U SA 

 
83 R I KEN C en t er for I nt egr at i ve M ed i cal S ci en ces, Y ok oha ma, Jap an 

 
84 D epa rt m ent o f M ed i cin e, U ni vers it y of C ol orad o D en ver, Ans chu t z M edi ca l C am 
pus, Au r ora , CO, U SA 
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85 C ent er for Pub li c Hea l th Gen om i cs a nd D epa r tm ent of Bi os ta tis ti ca l S ci en ces, W ak e 
F or es t 
S ch ool of M edi ci n e, Wi nst on -Sa l em, NC, US A 

 
86 MRC Epi d e mi ol og y Un it , U ni ver si t y of Ca mb ri dg e S ch ool of Cl ini cal M ed i ci n e, I nst it 
ut e of 
Metab ol i c S ci en ce, Ca mb r idg e Bi om edi cal Cam pus , Ca mb ri dg e, U K 

 
87 In t ram ur al R es ea r ch P r ogr am , Na ti ona l Ins ti tu t e on Agi ng, Na ti ona l Ins ti tu t 
es of Hea lt h, Beth es da, MD, U SA 

 
88 D epa rt m ent o f N eur ol og y, R ad i ol og y, and Bi om edi c al En gi n eeri ng, Wash in gt on Un i 
versi t y 
S ch ool of M edi ci n e, S t. L ou is, M O, US A 

 
89 KU Leu ven – Un i vers it y of L eu ven, D epar tm ent of Neu r os ci en ces , E xp er im enta l N 
eu r ol og y, Leu ven , Belg iu m 

 
90 V I B C en t er for Bra in & Dis eas e R es ear ch, Un i vers it y Hos pi ta ls Leu ven , D epa rt m en t 
of 
Neu r ol og y, Leu ven , Bel gi um 

 
91 U ni v. - Li ll e, IN S ERM U 1 171 . C HU Li l l e. Li ll e, Fr a n ce 

 
92 D epa rt m ent o f M ed i ca l a nd M ol ecu la r Gen et i cs, Kin g's C ol l eg e Lon d on, Lon d on , U K 

 
93 S GD P C en tr e, Ins ti tu t e o f Ps ych ia tr y, Ps ych ol og y & N eu r os ci en ce, Ki ng 's C ol l eg e 
Lon d on, Lon d on, U K 

 
94 N or t h er n Ins ti tu t e for Can cer R es ea r ch , Pau l O' Gor man Bui ld in g, N ew cast l e 
U ni ver si t y, New cas tl e, U K 

 
95 D epa rt m ent o f C lin i ca l S ci en ces Lun d, N eu r ol og y, Lu nd Un i versi t y, Lu nd , Sw e d en 

 
96 D epa rt m ent o f N eur ol og y a nd R eha bi li tat i on M edi ci n e, Sk ån e Un i versi t y Hos 
pi ta l, Lu nd , Sw ed en 

 
97 Bi oin for m at i cs C or e Fa ci li t y, U ni ver si t y o f Got h enb ur g, Got h en bu rg , Sw ed en 

 
98 D epa rt m ent o f M ed i ca l Ep id em i ol og y a nd Bi os ta tis t i cs, Ka r olins ka Ins ti tu t et , S 
t ock h olm , Sw ed en 

 
99 U ni ver si t y o f Tech n ol og y S ydn e y, Fa cu lt y o f Heal th , U lt im o, Aus tra li a 

 
100 D ep ar tm ent of M edi cin e, Un i versi t y o f Ma r yl an d S ch ool of M ed i ci n e, MD , U SA 

 
101 D ep ar tm ent of N eu r ol og y, Ma yo C li ni c, Ja cks on vi l l e, F L, U SA 

 
102 Geria t ri cs R es ea r ch an d Ed u ca ti on C l ini cal C en t er, Bal ti m or e V et era ns A dm in ist 
ra ti on 
Medi ca l C ent er , Ba lt im or e, M D, US A 

 
103 Di vis i on of Ger ia t ri cs , S ch ool of M edi ci n e, Un i ver sit y o f M ississ ipp i M edi 
cal C en t er, Jacks on , M S, U SA 
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104 M em or y Im pai r m en t a nd N eu r od eg en era ti ve D em enti a C ent er, Un i vers it y of Miss 
issip pi 
Medi ca l C ent er , Ja cks on, M S, U SA 

 
105 Lab ora t or y o f N eu r og en eti cs , Nat i onal I nst it ut e on Agi ng, Na ti ona l ins ti tut es 
of Hea lt h, Beth es da, MD, U SA 

 
106 Da ta Tecn i ca In t er nat i onal , Gl en E ch o MD , USA 

 
107 D ep ar tm ent of E p id em i ol og y a nd P ubl i c Hea lt h, Gr adua t e S ch ool of M ed i cal 
S ci en ces, K yush u Uni ver si t y, Fuk u oka, Japa n 

 
108 Cl in i cal R es ea r ch Fa cil it y, D epa rt m ent o f M ed i cin e, N UI Ga lwa y, Galw a y, Ir ela nd 

 
109 Ca rdi ovas cul ar Hea lt h R es ear ch Un it, D epa rt m en t of M ed i ci n e, Un i vers it y o f 
Wash ing t on, S eat tl e, WA, U SA 

 
110 D ep ar tm ent of E pid em i ol og y, Un i vers it y o f Wash i ngt on , S eat tl e, WA 

 
111 D ep ar tm ent of Heal th S er vi ces , Uni ver si t y o f Was hin gt on, S eat tl e, W A, US A 

 
112 Ka is er P er man ent e Was hi ng t on Hea lt h R es ear ch In sti tut e, S ea tt l e, WA , U SA 

 
113 Br ain C ent er R ud ol f Ma gn us, D epa r tm ent of N eu r ol og y, Un i versi t y M ed i ca l C ent 
er Ut r echt , Ut r ech t, Th e N et h erla nds 

 
114 Ush er I nst it ut e of P opu lat i on Hea l th S ci en ces an d I n for mat i cs, U ni vers it y of 
E di nb ur gh , Ed in bu rgh , U K 

 
115 C en tr e for C li ni cal Bra in S ci en ces, Un i vers it y of E din bu rg h, E di nbu r gh, U K 

 
116 F r ed Hut chi ns on Can cer R es ea r ch C ent er, U ni vers i t y of Was hin gt on , S eat tl e, WA, 
U SA 

 
117 D ep ar tm ent of M edi cin e, Br ig ham an d W om en's Hos pi tal , Bost on, MA, U SA 

 
118 D ep ar tm ent of Bi os tat ist i cs , U ni vers it y of Wash in g t on , S ea tt l e, WA, U SA 

 
119 Nu f fi eld D epar tm en t of Cl ini cal N eur os ci en ces , U ni vers it y of O xfor d , U K 

 
120 I nst it ut e for Tr ans lat i onal Gen om i cs and P op ula ti o n S ci en ces, Los Ang el es Bi om 
edi cal 
Res ear ch Ins ti tu t e a t Ha rb or -U C LA M edi ca l C en t er , T or ran ce, CA, U SA 

 
121 Di vis i on of Gen om i c Ou t com es, D ep ar tm ent of P edia tr i cs, Ha rb or -U C LA M edi ca 
l C ent er , Tor r an ce, C A, US A 

 
122 D ep ar tm ent of N eu r ol og y, Mi ll er S ch ool of M edi ci n e, Un i versi t y o f M iam i, Mia mi , F 
L, US A 

 
123 D ep ar tm ent of Al l erg y an d R h eu m at ol og y, Gra dua t e S ch ool o f M edi cin e, th e Un i 
versi t y o f 
Tok yo, Tok yo, J apa n 

 
124 C en t er for Pu bl i c Heal th Gen om i cs , U ni vers it y of Vi rgi ni a, C ha rl ot t es vil l e, VA , U SA 
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125 D ep ar tm ent of P edia tr i cs, C oll eg e o f M edi cin e, U n i versi t y o f O kla h oma Heal th S ci 
en ces 
Cent er, O kla h om a C it y, O K, U SA 

 
126 D ep ar tm ent of N eu r ol og y, M ed i ca l U ni ver si t y of G ra z, Gra z, A ust ri a 

 
127 Un i vers it y M ed i cin e Gr ei fs wal d, I nst itu t e for C om mun it y M edi cin e, S HI P - KE F, Gr 
ei fsw al d, Ger man y 

 
128 Un i vers it y M ed i cin e Gr ei fs wal d, D epa rt m en t of Neu r ol og y, Gr ei fswa ld , Ger man y 

 
129 D ep ar tm ent of N eu r ol og y, Jag i ell oni an Un i versi t y, Kr ak ow, P ola nd 

 
130 D ep ar tm ent of N eu r ol og y, Jus tus Li eb ig Un i vers it y, Gi ess en , Ger man y 

 
131 D ep ar tm ent of C li ni cal N eu r os ci en ces /N eu r ol og y, Ins ti tu t e of N eu r os ci en ce and 
P h ys i ol og y, Sah lg r ens ka A cad em y at U ni vers it y of Got h enb ur g, Goth en bu rg , Sw ed en 

 
132 Sa hl gr ensk a U ni vers it y Hosp ita l, Goth enb ur g, S w ed en 

 
133 S tr ok e D i visi on, F l or ey I nst i tut e of N eu r os ci en ce a nd M enta l Heal th , U ni ver si t y o f 
Melb ou rn e, Heid elb er g, Aus tra li a 

 
134 Aus ti n Heal th , D epa rt m en t of N eu r ol og y, Heid el b erg , A ust ral ia 

 
135 D ep ar tm ent of In t erna l M edi cin e, S ecti on Ger ont ol og y an d Ger iat r i cs, Lei d en Un i 
versi t y 
Medi ca l C ent er , Lei d en, th e N eth er lan ds 

 
136 I NS ERM U1 219 , Bor d ea u x, F ra n ce 

 
137 D ep ar tm ent of Pu bl i c Heal th , Bor d ea u x Un i versi t y Hosp ita l, Bord ea u x, Fr an ce 

 
138 Gen et i c Ep id em i ol og y U ni t, D ep ar tm ent of E pid em i ol og y, E ras mus Un i versi t y M ed 
i ca l 
Cent er R ot t erda m, N eth erl ands 

 
139 C en t er for M edi cal S yst ems Bi ol og y, Lei d en, N eth erl ands 

 
140 S ch ool of M edi cin e, D ent i st r y a nd Nu rsi ng at th e Uni vers it y of Gl asg ow, Gl asg ow, 
U K 

 
141 D ep ar tm ent of E pid em i ol og y a nd P opu la ti on Heal t h, A lb er t E inst ein C oll eg e of 
M edi cin e, NY, US A 

 
142 D ep ar tm ent of Ph ysi ol og y an d Bi oph ys i cs, Un i vers it y o f M ississ ip pi M edi 
cal C en t er, Jacks on , M S, U SA 

 
143 A fu ll l ist of m em b ers a nd a ffi l iat i ons ap p ea rs in t h e Sup pl em enta r y N ot e 

 
144 D ep ar tm ent of Hu man Gen et i cs, M cGi ll Un i vers it y, M ont r ea l, Cana da 

 
145 D ep ar tm ent of Pa th oph ysi ol og y, Ins ti tu t e of Bi om edi cin e and Tr ansl at i on 
M ed i cin e, Uni vers it y of Ta rtu , Ta rt u, Es t onia 

 
146 D ep ar tm ent of C ar dia c Su rg er y, Ta rt u U ni ver si t y Hosp ita l, Tar tu , Est on ia 
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147 Cl in i cal Gen e N etw or ks A B, St ock h olm, Sw ed en 

 
148 D ep ar tm ent of Gen eti cs an d Gen om i c S ci en ces , Th e I cahn Inst it ut e for Gen omi 
cs an d 
Mult is ca l e Bi ol og y I ca h n S ch ool of M edi cin e at M ount S ina i, N ew Y ork , N Y , U SA 

 
149 D ep ar tm ent of Pa th oph ysi ol og y, Ins ti tu t e of Bi om edi cin e and Tr ansl at i on 
M ed i cin e, Uni vers it y of Ta rtu , Bi om eed ik um , Ta rt u, Es t onia 

 
150 I nt eg rat ed Ca rd i o M et ab oli c C ent r e, D epa rt m en t of M edi ci n e, K a r olins ka 
Ins ti tu t et, Ka r ol insk a U ni vers it etssj uk hus et, Hu dd ing e, Sw ed en . 

 
151 Cl in i cal Gen e N etw or ks A B, S t ockh olm , Sw ed en 

 
152 S or b onn e Un i versi tés , U PMC Un i v. P ar is 06, I NS E RM, UMR _S 11 66 , Tea m Gen 
omi cs & Pat h oph ys i ol og y of Ca rd i ovas cu la r D is eas es , Par is, F ra n ce 

 
153 IC AN Ins ti tu t e f or Ca rd i om eta b olis m a nd Nu tr it i on , P ar is, F ra n ce 

 
154 D ep ar tm ent of Bi om ed i ca l En gi n eeri ng, U ni vers it y of V ir gi nia , C ha rl ot t es vil l e, 
VA , U SA 

 
155 Gr ou p Heal th R es ea r ch Inst it ut e, Gr ou p Heal th C o op erat i ve, S ea tt l e, WA , U SA 

 
156 S eat tl e E pi d em i ol ogi c R es ea r ch a nd In f or mat i on C ent er, VA O ffi ce o f R es ear ch 
and 
Devel op m en t, S eat tl e, W A, US A 

 
157 Ca rdi ovas cul ar R es ea r ch C ent er, Massa chus etts Ge n era l Hosp it al, Bos t on, M A, 
US A 

 
158 D ep ar tm ent of M edi cal R es ea r ch , Bæ ru m Hosp it al , V est r e Vi k en Hos pi ta l Tr ust 
, Gj ett um, N or wa y 

 
159 Sa w Sw ee Hock S ch ool of P ub li c Hea lt h, Na ti ona l Uni vers it y of S in gap or e a nd 
Nat i onal 
Uni vers it y Heal th S yst em, S in gap or e 

 
160 Na ti ona l Hear t a nd Lun g Ins ti tu t e, I mp eri al C oll eg e Lon d on , Lon d on, U K 

 
161 D ep ar tm ent of Ge n e D iagn ost i cs and Th erap eut i cs , R es ea r ch I nst it ut e, N at i on al 
C en t er for 
Gl obal Hea lt h a nd M edi ci n e, Tok yo, Japa n 

 
162 D ep ar tm ent of E pid em i ol og y, Tula n e Un i versi t y S ch ool of P ub li c Hea lt h a nd Tr 
opi cal 
Medi cin e, N ew O r l eans , LA , U SA 

 
163 D ep ar tm ent of C ar di o l og y, Un i vers it y M edi ca l C ent er Gr on ing en, Un i vers it y of 
Gr on in g en , Neth er lan ds 

 
164 MRC - P HE C en tr e for E n vi r onm en t an d Heal th , S ch ool of P ub li c Hea lt h, D epa r tm ent 
of 
Ep id emi ol og y an d Bi os tat ist i cs, I mp er ial C oll eg e L on d on, Lon d on , U K 
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165 D ep ar tm ent of E pid e m i ol og y a nd Bi os ta tis ti cs , Im p er ial C oll eg e L on d on , Lon d on, 
U K 

 
166 D ep ar tm ent of C ar di ol og y, Ea li ng Hosp it al N HS T rus t, S out hal l, U K 

 
167 Na ti ona l Hear t, Lun g a nd Bl ood R es ea r ch I nst it ut e, D i visi on of I nt ra mu ra l 
R es ea r ch, P op ul at i on S ci en ces Bra n ch , Fr am ing ham , MA , USA 

 
168 A fu ll l ist of m em b ers a nd a ffi l iat i ons ap p ea rs a t th e en d of th e m anus cr ip t 

 
169 D ep ar tm ent of Ph ama ceut i ca l S ci en ces , C ol lg e of Pha rm a cy, U ni vers it y of Ok lah om 
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KRAKOW: Phenotypic data and genetic specimens collection were funded by the grant from the 
Polish Ministry of Science and Higher Education for Leading National Research Centers (KNOW) 
and by the grants from the Jagiellonian University Medical College in Krakow, Poland: 
K/ZDS/002848, K/ZDS/003844. 

 
LEUVEN: The Leuven Stroke genetics study was supported by personal research funds from 
the Department of Neurology of the University Hospitals Leuven. Dr Lemmens is a Senior 
Clinical Investigator of FWO Flanders (FWO 1841913N). 

 
LUND: The Lund Stroke Register was supported by the Swedish Research Council (K2010-
61X- 
20378-04-3), The Swedish Heart-Lung Foundation, Region Skåne, Skåne University Hospital, 
the Freemasons Lodge of Instruction EOS in Lund, King Gustaf V’s and Queen Victoria’s 
Foundation, Lund University, and the Swedish Stroke Association. Biobank services were 
provided by Region Skåne Competence Centre (RSKC Malmö), Skåne University Hospital, 
Malmö, Sweden, and Biobank, Labmedicin Skåne, University and Regional Laboratories Region 
Skåne, Sweden. 
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MALMӦ: The Malmӧ Diet and Cancer Study was supported by the Swedish Research 
Council (Vetenskapsrådet), Heart and Lung Foundation (Hjärt och Lungfonden), and Swedish 
Stroke Foundation (Strokeförbundet). 

 
MCISS: The Middlesex County Ischemic Stroke Study (MCISS) was supported by intramural 
funding from the New Jersey Neuroscience Institute/JFK Medical Center, Edison, NJ, and The 
Neurogenetics Foundation, Cranbury, NJ. We acknowledge Dr Souvik Sen for his a dvice and 
encouragement in the initiation and design of this study. 

 
MIAMISR and NOMAS: The Northern Manhattan Study (NOMAS) was supported by grants from 
the NINDS (R37 NS029993, R01 NS27517). The Cerebrovascular Biorepository at University of 
Miami/Jackson Memorial Hospital (The Miami Stroke Registry, Institutional Review Board 
No. 
20070386) was supported by the Department of Neurology at University of Miami Miller 
School of 
Medicine and Evelyn McKnight Brain Institute. Biorepository and DNA extraction ser vices 
were provided by the Hussmann Institute for Human Genomics at the Miller School of Medicine. 

 
MGH-GASROS: The Massachusetts General Hospital Stroke Genetics Group was supported by 
the NIH Genes Affecting Stroke Risks and Outcomes Study (GASROS) grant K23 NS042720, the 
American Heart Association/Bugher Foundation Centers for Stroke Prevention Research 
0775010N, and NINDS K23NS042695, K23 NS064052, the Deane Institute for Integrative 
Research in Atrial Fibrillation and Stroke, and by the Keane Stroke Genetics Fund. Genotyping 
services were provided by the Broad Institute Center for Genotyping and Analysis, supported by 
grant U54 RR020278 from the National Center for Research Resources. 

 
NHS: The Nurses’ Health Study work on stroke is supported by grants from the NIH, 
including HL088521 and HL34594 from the National Heart, Lung, and Blood Institute, as well as 
grants from the National Cancer Institute funding the questionnaire follow-up and blood 
collection: CA87969 and CA49449. 

 
OXVASC: The Oxford Vascular Study was supported by the Wellcome Trust, Wolfson 
Foundation, Stroke Association, Medical Research Council, Dunhill Medical Trust, NIH 
Research (NIHR), and NIHR Oxford Biomedical Research Centre based at Oxford University 
Hospitals NHS Trust and University of Oxford. Dr Rothwell is in receipt of Senior Investigator 
Awards from the Wellcome Trust and the NIHR. 

 
REGARDS: The Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study was 
supported by a cooperative agreement U01 NS041588 from the NINDS, NIH, and 
Department of Health and Human Service. A full list of participating REGARDS investigators and 
institutions can be found at http://www.regardsstudy.org. 

 
SPS3: The Secondary Prevention of Small Subcortical Strokes trial was funded by the US 
National Institute of Health and Neurological Disorders and Stroke grant No. U01NS38529-
04A1 (principal investigator, Oscar R. Benavente; coprincipal investigator, Robert G. Hart). The 
SPS3 Genetic Substudy (SPS3-GENES) was funded by R01 NS073346 (coprincipal investigators, 
Julie A. Johnson, Oscar R. Benavente, and Alan R. Shuldiner) and U01 GM074492-05S109 
(principal investigator, Julie A. Johnson). 

 
ST. GEORGE’S: The principal funding for this study was provided by the Wellcome Trust, as part 
of the Wellcome Trust Case Control Consortium 2 project (085475/B/08/Z and 
085475/Z/08/Z and WT084724MA). Collection of some of the St George’s stroke cohort was 
supported by project grant support from the Stroke Association. Hugh Markus is supported 
by an NIHR Investigator award. Matthew Traylor was supported by project grant funding from 
the Stroke Association.(TSA 2013/01) 

 

http://www.regardsstudy.org/
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VISP: The GWAS component of the VISP study was supported by the United States National 
Human Genome Research Institute (NHGRI), Grant U01 HG005160 (PI Michèle Sale & Bradford 
Worrall), as part of the Genomics and Randomized Trials Network (GARNET). Genotyping 
services were provided by the Johns Hopkins University Center for Inherited Disease Research 
(CIDR), which is fully funded through a federal contract from the NIH to the Johns Hopkins 
University. Assistance with data cleaning was provided by the GARNET Coordinating Center 
(U01 HG005157; PI Bruce S Weir). Study recruitment and collection of datasets for the VISP 
clinical trial were supported by an investigator- initiated research grant (R01 NS34447; PI 
James Toole) from the United States Public Health Service, NINDS, Bethesda, Maryland. Control 
data for comparison with European ancestry VISP stroke cases were obtained through the 
database of genotypes and phenotypes (dbGAP) High Density SNP Association Analysis of 
Melanoma: Case-Control and Outcomes Investigation (phs000187.v1.p1; R01CA100264,    
3P50CA093459,    5P50CA097007,    5R01ES011740,    5R01CA133996, 
HHSN268200782096C; PIs Christopher Amos, Qingyi Wei, Jeffrey E. Lee). For VISP stroke cases 
of African ancestry, a subset of the Healthy Aging in Neighborhoods of Diversity across the Life 
Span study (HANDLS) were used as stroke free controls. HANDLS is funded by the National 
Institute of Aging (1Z01AG000513; PI Michele K. Evans). 

 
WHI-OS: The Women’s Health Initiatives (WHI) program was funded by the National Heart, 
Lung, and Blood Institute, NIH, US Department of Health and Human Services through contracts 
N01WH22110, 24152, 32100-2, 32105-6, 32108-9, 32111-13, 32115, 32118 to 32119, 32122, 
42107- 
26, 42129-32, and 44221. The Hormones and Biomarkers Predicting Stroke (HaBPS) was 
supported by a grant from the National Institutes of Neurological Disorders and Stroke 
(R01NS042618). 

 
WUSTL: Washington University St. Louis Stroke Study (WUSTL): The collection, extraction of 
DNA from blood, and storage of specimens were supported by 2 NINDS NIH grants (P50 
NS055977 and R01 NS8541901). Basic demographic and clinical characterization of stroke 
phenotype was prospectively collected in the Cognitive Rehabilitation and Recovery Group 
(CRRG) registry. The Recovery Genomics after Ischemic Stroke (ReGenesIS) study was 
supported by a grant from the Barnes-Jewish Hospital Foundation. 

 
Control-only 
Cohorts: 

 
ADHD: The ADHD-VHIR study from Barcelona was supported by Fundació Marató de TV3 
(ref. 
092330/31), the Miguel Servet Programme, Instituto de Salud Carlos III 
(CP09/00119 and 
CPII15/00023) and the European Regional Development Fund 
(ERDF). 

 
Health ABC: The Health Aging and Body Composition Study was supported by NIA 
contracts N01AG62101, N01AG62103, and N01AG62106 and, in part, by the NIA Intramural 
Research Program. The genome-wide association study was funded by NIA grant 1R01AG032098-
01A1 to Wake Forest University Health Sciences and genotyping services were provided by the 
Center for Inherited Disease Research (CIDR). CIDR is fully funded through a federal contract 
from the National Institutes of Health to The Johns Hopkins University, contract number 
HHSN268200782096C. This study utilized the high-performance computational capabilities of 
the Biowulf Linux cluster at the National Institutes of Health, Bethesda, Md. 
(http://biowulf.nih.gov). Mike A. Nalls’ participation is supported by a consulting contract 
between Data Tecnica International (Dr. Nalls is the founder and primary consultant) and the 
National Institute on Aging, NIH, Bethesda, MD, USA, as a possible conflict of interest Dr. Nalls 
also consults for Illumina Inc, the Michael J. Fox Foundation and Univ ersity of California 
Healthcare. 
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HCHS/SOL: The Hispanic Community Health Study/Study of Latinos was carried out as a 
collaborative study supported by contracts from the National Heart, Lung, and Blood 
Institute (NHLBI) to the University of North Carolina (N01-HC65233), University of Miami 
(N01-HC65234), Albert Einstein College of Medicine (N01-HC65235), Northwestern 
University (N01-HC65236), San Diego State University (N01-HC65237), and University of 
Washington (HHSN268201300005C). The following Institutes/Centers/Offices contribute to 
the HCHS/SOL through a transfer of funds to the NHLBI: National Center on Minority Health 
and Health Disparities, the National Institute of Deafness and Other Communications Disorders, 
the National Institute of Dental and Craniofacial Research, the National Institute of Diabetes 
and Digestive and Kidney Diseases, the National Institute of Neurological Disorders and 
Stroke, and the Office of Dietary Supplements. 

 
The authors thank the staff and participants of HCHS/SOL for their important contributions. A 
complete list of staff and investigators has been provided by Sorlie P., et al. in Ann Epidemiol. 
2010 Aug;20: 
642-649 and is also available on the study website 
http://www.cscc.unc.edu/hchs/. 

 
HRS: HRS is supported by the National Institute on Aging (NIA U01AG009740). The genotyping 
was funded as a separate award from the National Institute on Aging (RC2 AG036495). 
Genotyping was conducted by the NIH Center for Inherited Disease Research (CIDR) at Johns 
Hopkins University. Genotyping quality control and final preparation of the data were 
performed by the Genetics Coordinating Center at the University of Washington. HRS genotype 
data have been deposited in the NIH GWAS repository (dbGaP). Researchers wishing to use the 
HRS geneti c data must first apply to dbGaP for access. The process to request access to any 
dbGaP study is done via the dbGaP authorized access system. Researchers who wish to obtain 
HRS phenotype measures that are not in dbGaP must submit a data access use agreement to 
HRS. For further information, contact hrsquestions@umich.edu. 

 
Relevant    websites    describing    HRS    genotype    and    phenotype data are: 

www.ncbi.nlm.nih.gov/projects/gap/cgi-
bin/study.cgi?study_id=phs000428.v1.p1 

 and 

http://hrsonline.isr.umich.edu.   

 
INMA: This study was funded by grants from Instituto de Salud Carlos III (CB06/02/0041, 
G03/176, FIS PI041436, PI081151, PI041705, PI061756, PI091958, and PS09/00432, FIS-
FEDER 03/1615, 
04/1509, 04/1112, 04/1931 , 05/1079, 05/1052, 06/1213, 07/0314, 09/02647, 11/01007, 
11/02591, 
11/02038, 13/1944, 13/2032 and CP11/0178), Spanish Ministry of Science and Innovation 
(SAF2008- 
00357), European Commission (ENGAGE project and grant agreement HEALTH-F4-2007-
201413, HEALTH.2010.2.4.5-1, FP7-ENV-2011 cod 282957), Fundació La Marató de TV3, 
Generalitat de Catalunya-CIRIT 1999SGR 00241 and Conselleria de Sanitat Generalitat 
Valenciana. Part of the DNA extractions and genotyping was performed at the Spanish 
National Genotyping Centre (CEGEN- Barcelona). The authors are grateful to Silvia Fochs, Anna 
Sànchez, Maribel López, Nuria Pey, Muriel Ferrer, Amparo Quiles, Sandra Pérez, Gemma León, 
Elena Romero, Maria Andreu, Nati Galiana, Maria Dolores Climent, Amparo Cases and Cristina 
Capo for their assistance in contacting the families a nd administering the questionnaires. The 
authors would particularly like to thank all the participants for their generous collaboration. A 
full roster of the INMA Project Investigators can be found at 
http://www.proyectoinma.org/presentacion-inma/listado-investigadores/en_listado- 
investigadores.html. 

 

http://www.cscc.unc.edu/hchs/
mailto:hrsquestions@umich.edu
http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000428.v1.p1
http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000428.v1.p1
http://hrsonline.isr.umich.edu/
http://www.proyectoinma.org/presentacion-inma/listado-investigadores/en_listado-
http://www.proyectoinma.org/presentacion-inma/listado-investigadores/en_listado-
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KORA: The KORA research platform (KORA, Cooperative Research in the Region of Augsburg) 
was initiated and financed by the Helmholtz Zentrum München - German Research Center for 
Environmental Health, which is funded by the German Federal Ministry of Education and 
Research and by the State of Bavaria. Furthermore, KORA research was supported within the 
Munich Center of Health Sciences (MC Health), Ludwig-Maximilians-Universität, as part of 
LMUinnovativ. 

 
OAI: The OAI is a public–private partnership comprised of five contracts (N01-AR-2-2258; N01-
AR- 
2-2259; N01-AR-2-2260; N01-AR-2-2261; N01-AR-2-2262) funded by the National 
Institutes of Health, a branch of the Department of Health and Human Services, and conducted 
by the OAI Study Investigators. Genotyping support was provided by grant RC2-AR-058950 from 
NIAMS/NIH. Private funding partners include Merck Research Laboratories; Novartis 
Pharmaceuticals Corporation, GlaxoSmithKline; and Pfizer, Inc. Private sector funding for the OAI 
is managed by the Foundation for the National Institutes of Health. 

 
WTCCC2: Wellcome Trust Case-Control Consortium 2 (WTCCC2) was principally funded by 
the 
Wellcome Trust, as part of the Wellcome Trust Case Control Consortium 2 project 
(085475/B/08/Z and 
085475/Z/08/Z and WT084724MA). The Stroke Association provided additional support for 
collection of some of the St George's, London cases. The Oxford cases were collected as part 
of the Oxford Vascular Study which is funded by the MRC, Stroke Association, Dunhill 
Medical Trust, National 

 
Institute of Health Research (NIHR) and the NIHR Biomedical Research Centre, Oxford. The 
Edinburgh Stroke Study was supported by the Wellcome Trust (clinician scientist award to C 
Sudlow), and the Binks Trust. Sample processing occurred in the Genetics Core Laboratory of 
the Wellcome Trust Clinical Research Facility, Western General Hospital, Edinburgh. Much of 
the neuroimaging occurred in the Scottish Funding Council Brain Imaging Research Centre 
(www.sbirc.ed.ac.uk), Division of Clinical Neurosciences, University of Edinburgh, a core area of 
the Wellcome Trust Clinical Research Facility and part of the SINAPSE (Scottish Imaging 
Network—A Platform for Scientific Excellence) collaboration (www.sinapse.ac.uk), funded by 
the Scottish Funding Council and the Chief Scientist Office. Collection of the Munich cases and 
data analysis was supported by the Vascular Dementia Research Foundation. M Farrall and 
A Helgadottir acknowledge support from the BHF Centre of Research Excellence in Oxford and 
the Wellcome Trust core award (090532/Z/09/Z). Barcelona The Neurovascular Research 
Laboratory takes part in the International Stroke Genetics Consortium (ISGC), the Spanish 
Stroke Genetics Consortium (www.genestroke.com), and the Cooperative Neurovascular 
Research RENEVAS (RD06/0026/0010). This study was funded by a grant of the Spanish 
government (PI10/01212.). The research leading to these results has received funding from 
the European Union's Seventh Framework Programme (FP7/2007-2013) under grant 
agreements 
#201024 and #202213 (European Stroke Network). Belgium Stroke Study (BSS) was 
supported by Erasme Funds. Edinburgh Stroke Study (ESS) (which contributed discovery cases 
as part of WTCCC2 and additional replication cases) was supported as described above. 
Lothian Birth Cohort 1936 was supported in part by Research into Aging, Help the Aged (Sidney 
De Haan Award and The Disconnected Mind Major Gift Campaign), MRC, and UK 
Biotechnology and Biological Sciences Research Council (BBSRC). Lothian Birth Cohort 1936 
was also supported by a programme grant from Research Into Ageing and continues with 
programme grants from Help the Aged/Research Into Ageing (Disconnected Mind). The work 
was undertaken by The University of Edinburgh Centre for Cognitive Ageing and Cognitive 
Epidemiology, part of the cross council Lifelong Health and Wellbeing Initiative 
(G0700704/84698). Funding from the BBSRC, Engineering and Physical Sciences Research 
Council (EPSRC), Economic and Social Research Council (ESRC), and MRC is gratefully 
acknowledged. Genotyping of the LBC1936 was funded by the BBSRC. 
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Secondary 
Cohorts: 

 
INTERSTROKE: We would like to acknowledge the Canadian Institutes of Health Research, Heart 
and Stroke Foundation of Canada, Canadian Stroke Network, Pfizer Cardiovascular Award, 
Merck, AstraZeneca, and Boehringer Ingelheim. 

 
MILANO: Milano- Besta Stroke Register Collection and genotyping of the Milan cases within 
CEDIR 
were supported by Annual Research Funding of the Italian Ministry of Health (Grant 
Numbers: RC 
2007/LR6, RC 2008/LR6; RC 2009/LR8; RC 2010/LR8). FP6 LSHM-CT-2007-037273 for the 
PROCARDIS control samples. 

 
PROSPER: The Prospective Study on Pravastatin in the Elderly at Risk (PROSPER) was supported 
by an investigator initiated grant obtained from Bristol-Myers Squibb. Prof. Dr. J. W. 
Jukema is an Established Clinical Investigator of the Netherlands Heart Foundation (grant 2001 
D 032). Support for genotyping was provided by the seventh framework program of the 
European commission (grant 
223004) and by the Netherlands Genomics Initiative (Netherlands Consortium for Healthy Aging 
grant 
050-060-
810). 

 
RACE: We are thankful to the RACE study participants. Fieldwork in RACE was funded by the R-
21 grant provided by the NINDS and the Fogarty International Center (1R21NS064908-01) and 
educational grants available to Dr. Saleheen at the Center for Non-Communicable Diseases, 
Pakistan. We would also like to acknowledge the contributions made by Professor John 
Danesh, Dr. Ayeesha Kamal and Professor Panos Deloukas. 

 
SIGNET: The Sea Islands Genetics Network (SIGNET) was supported by R01 DK084350 (MM 
Sale) from the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), and 
consists of data from the REasons for Geographic And Racial Differences in Stroke (REGARDS) 
cohort, (U01 
NS041588; G Howard), Project SuGAR (Sea Islands Genetic African American Registry) (W.M. 
Keck Foundation; WT Garvey), a South Carolina Center of Biomedical Research Excellence 
(COBRE) in Oral Health Project P20 RR017696 (PI: Kirkwood; Sub-award: JK Fernandes), and the 
Systemic Lupus Erythematosus in Gullah Health (SLEIGH) study (PI: GS Gilkeson; K23 
AR052364, DL Kamen; UL1 
RR029882, KT Brady).  Only data from the SIGNET-REGARDS sub-study were included in 
the current analyses.  REGARDS is supported by a cooperative agreement U01 NS041588 
from the National Institute of Neurological Disorders and Stroke (NINDS), National Institutes of 
Health (NIH), Department of Health and Human Service. The content is solely the responsibility 
of the authors and does not necessarily represent the official views of the NIDDK, NINDS or the 
NIH. Representatives of the funding agencies have been involved in the review of the 
manuscript but not directly involved in the collection, management, analysis or interpretation 
of the data.  The authors thank the other investigators, the staff, and the participants of the 
REGARDS study for their valuable contributions. A full  list  of  participating  REGARDS  
investigators  and  institutions  can  be  found  at http://www.regardsstudy.org 

 
Utrecht ImmunoChip/PROMISe: S.Achterberg was supported by in part by a grant from the 
Netherlands Heart Foundation, (grant no 2005B031) and a grant from the Dutch Brain 
Foundation (project 2008(1).10). 

 

http://www.regardsstudy.org/
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VHIR-FMT-Barcelona: The Barcelona GWAs Study was supported by the Genetic contribution 
to functional Outcome and Disability after Stroke (GODS) project, Fundació la Marató de TV3, 
GENERACION Project (Instituto de Salud Carlos III: PI15/01978), Pre-Test Stroke Project 
(Instituto de Salud Carlos III: PMP15/00022) and by the Miguel Servet grant (Pharmastroke 
project: CP12/03298). Neurovascular research Laboratory and the Stroke Pharmacogenomics 
and Genetics lab take part in the INVICTUS+ network. I. F-C. is supported by the Miguel Servet 
programme (CP12/03298), Instituto de Salud Carlos III. 

 
WGHS: The WGHS is supported by the National Heart, Lung, and Blood Institute 
(HL043851, HL080467, and HL099355) and the National Cancer Institute (CA047988 and 
UM1CA182913), with collaborative scientific support and funding for genotyping provided by 
Amgen. 

 
WHI-HT: WHI Funding support for WHI-GARNET was provided through the NHGRI GARNET 
(Grant Number U01 HG005152). Assistance with phenotype harmonisation and genotype 
cleaning, as well as with general study coordination, was provided by the GARNET 
Coordinating Center (U01 
HG005157). Funding support for genotyping, which was performed at the Broad Institute of 
MIT and 
Harvard, was provided by the NIH Genes, Environment, and Health Initiative (GEI; U01 
HG004424). 

 
CHARGE 

 
AGES: Age, Gene/Environment Susceptibility (AGES) -Reykjavik The study was funded by 
the National Institute on Aging (NIA)(N01-AG-12100), Hjartavernd (the Icelandic Heart 
Association), and the Althingi (the Icelandic Parliament), with contributions from the 
Intramural Research Programs at the NIA, the National Heart, Lung, and Blood Institute, and 
the National Institute of Neurological Disorders and Stroke (Z01 HL004607-08 CE). 
ARIC: The Atherosclerosis Risk in Communities study was performed as a collaborative study 
supported by National Heart, Lung, and Blood Institute (NHLBI) contracts 
(HHSN268201100005C, HSN268201100006C,   HSN268201100007C,   HHSN268201100008C,   
HHSN268201100009C, HHSN268201100010C,  HHSN268201100011C,  and  
HHSN268201100012C),  R01HL70825, R01HL087641, R01HL59367, and R01HL086694; 
National Human Genome Research Institute contract U01HG004402; and National Institutes 
of Health (NIH) contract HHSN268200625226C. Infrastructure was partly supported by grant 
No. UL1RR025005, a component of the NIH and NIH Roadmap for Medical Research. This 
project was also supported by NIH R01 grant NS087541 to MF. CHS:  This  CHS  research  was  
supported  by  NHLBI  contracts  HHSN268201200036C, HHSN268200800007C, 
N01HC55222, N01HC85079, N01HC85080, N01HC85081, N01HC85082, N01HC85083, 
N01HC85086, and HHSN268200960009C; and NHLBI grants U01HL080295, R01HL087652, 
R01HL105756, R01HL103612, R01HL120393, and R01HL130114 with additional 
contribution from the National Institute of Neurological Disorders and Stroke (NINDS). 
Additional support was provided through R01AG023629 from the National Institute on Aging 
(NIA). A full list of principal CHS investigators and institutions can be found at CHS-
NHLBI.org. The provision of genotyping data was supported in part by the National Center for 
Advancing Translational Sciences, CTSI grant UL1TR000124, and the National Institute of 
Diabetes and Digestive and Kidney Disease Diabetes Research Center (DRC) grant DK063491 to 
the Southern California Diabetes Endocrinology Research Center. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of the 
National Institutes of Health. 
FHS: This work was supported by the National Heart, Lung and Blood Institute's Framingham 
Heart Study (Contract No. N01-HC-25195 and No. HHSN268201500001I) and its contract with 
Affymetrix, Inc. for genotyping services (Contract No. N02-HL-6-4278). A portion of this 
research utilized the Linux Cluster for Genetic Analysis (LinGA-II) funded by the Robert Dawson 
Evans Endowment of the Department of Medicine at Boston University School of Medicine and 
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Boston Medical Center. This study was also supported by grants from the National Institute of 
Neurological Disorders and Stroke (R01 NS017950), the National Heart, Lung and Blood 
Institute (R01 HL093029) and the National Institute of Aging (R01s AG033193, AG008122, 
AG016495, U01 AG049505). 
FINRISK: V.S. was supported by the Academy of Finland (grant #139635) and the Finnish 
Foundation for Cardiovascular Research 
HEALTH ABC: The Health ABC Study was supported by NIA contracts N01AG62101, 
N01AG62103, and N01AG62106 and, in part, by the NIA Intramural Research Program. The 
genome-wide association study was funded by NIA grant 1R01AG032098-01A1 to Wake Forest 
University Health Sciences and genotyping services were provided by the Center for Inherited 
Disease Research (CIDR). CIDR is fully funded through a federal contract from the National 
Institutes of Health to The Johns Hopkins University, contract number 
HHSN268200782096C. This study utilized the high-performance computational capabilities of 
the Biowulf Linux cluster at the National Institutes of Health, Bethesda, Md. 
(http://biowulf.nih.gov). 
Rotterdam Study: The generation and management of GWAS genotype data for the Rotterdam 
Study is supported by the Netherlands Organisation of Scientific Research NWO Investments (nr. 
175.010.2005.011, 911-03-012). This study is funded by the Research Institute for Diseases 
in the Elderly (014-93-015; RIDE2), the Netherlands Genomics Initiative (NGI)/Netherlands 
Organisation for Scientific Research (NWO) project nr. 050-060-810. The Rotterdam Study is 
funded by Erasmus 

 
Medical Center and Erasmus University, Rotterdam, Netherlands Organization for the Health 
Research and Development (ZonMw), the Research Institute for Diseases in the Elderly (RIDE), 
the Ministry of Education, Culture and Science, the Ministry for Health, Welfare and Sports, the 
European Commission (DG XII), and the Municipality of Rotterdam. MAI is supported by an NWO 
Veni grant (916.13.054). SHIP: SHIP is part of the Community Medicine Research net of the 
University of Greifswald, Germany, which is funded by the Federal State of Mecklenburg-West 
Pomerania. The data collections underlying this work have been funded by the Federal Ministry 
of Education and Research (grants no. 01ZZ9603, 
01ZZ0103, and 01ZZ0403), the Ministry of Cultural Affairs as well as the Social Ministry of the 
Federal State of Mecklenburg-West Pomerania, and the German Research Foundation 
(SCHM 2744/1-1). Genome-wide data have been supported by the Federal Ministry of 
Education and Research (grant no. 
03ZIK012) and a joint grant from Siemens Healthcare, Erlangen, Germany and the Federal 
State of 
Mecklenburg- West 
Pomerania. 
WGHS: The WGHS is supported by HL043851, HL080467, and HL099355. from the National 
Heart, Lung, and Blood Institute and CA047988 from the National Cancer Institute with 
collaborative scientific support and funding for genotyping provided by Amgen. 
MESA: MESA and the MESA SHARe project are conducted and supported by the National 
Heart, 
Lung, and Blood Institute (NHLBI) in collaboration with MESA investigators. Support for MESA 
is provided by contracts HHSN268201500003I, N01-HC-95159, N01-HC-95160, N01-HC-95161, 
N01- HC-95162, N01-HC-95163, N01-HC-95164, N01-HC-95165, N01-HC-95166, N01-HC-
95167, N01- HC-95168, N01-HC-95169, UL1-TR-000040, UL1-TR-001079, UL1-TR-001420, 
UL1-TR-001881, and DK063491. Funding for SHARe genotyping was provided by NHLBI 
Contract N02-HL-64278. Genotyping was performed at Affymetrix (Santa Clara, California, 
USA) and the Broad Institute of Harvard and MIT (Boston, Massachusetts, USA) using the 
Affymetrix Genome-Wide Human SNP Array 6.0. 
PROSPER: The PROSPER study was supported by an investigator initiated grant obtained 
from Bristol-Myers Squibb. Prof. Dr. J. W. Jukema is an Established Clinical Investigator of the 
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